Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication numb r : 2001 -1 36062 

(43)Date of publication of application : 18.05.2001 



(51)Int.CL 




H03L 7/089 
H03L 7/093 




* 1 

^ 


(21)Application number : 


11-318997 


(71)Applicant : 


NEC CORP 




(22)Date of filing : 


10.11.1999 


(72)Inventor : 


FUKAISHI MUNEO 





(54) PLL CIRCUIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the operating speed of a PLL circuit. 
SOLUTION: A serial-parallel conversion (DEMUX) circuit 12 receives phase 
difference signals (an up signal 1 1 u and a down signal 1 1 d) being outputs of a 
phas comparator 11, the DEMUX circuit 12 applies serial-parallel conversion 
to th phase difference signals to decrease the speed of the phase difference 
signals and gives its outputs (a low speed up signal 1 2u and a low speed down 
signal 12d} whose speed slows down to an up-down counter circuit 13 so as to 
relax the operating speed of the up-down counter circuit 13. 
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\mm PLLi3]g&a)isftj$jt$iRi±$i±So 

m^^m fi^iJtlSSl 1 <0ffi:*3-Cfe§titim<i-^(upfi#1 luSUtdownft-^l IcD^e/UT-^U-zN^U^HE 

^(DEMUx)|5iKi2fcA*U MM-i-$i^'J7;u-/\°7U';i/^^-r'5^i:T-{44gM«#<DiiJt^^gT^?i+. 

M/)<il<''d:of=DEMUX0Kl 2<Dai^({5jIup<i-§-1 2u. at;^6J$downm■^1 2d)$T'V:^-5<'';7>*^^ 
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[0001] 

ISSBMO^mi-^^m^mi^^nrntPllMmiPhase Locked Loop)IZg|U» !^IC^;P«v^70^fiE-\f>-r-$'<PS 

^*tT-5PLLias&i=ii-r-5o 

[0002] 

1 o(i(4ffiM$7:*-P^f WiztiJ Al-rS'J-T^iCT'. *,-5l oiitiffi^$2fila)^-ef25E-r-5/X-<':^'j:^5CT'fe 
[0°003]'J-7:^ji:-C*l4,i4ffi^{i^<Z)i|iS${4*BlHC'(^or^^t$-l±-g)Ci:r', ltg^|5]SS<Dm:'3(cif<©<t>t^^4ffi 
«t:**,f,*<^L^;bNf£(t*iJSiJU ifc^ilSS^tli*-r-5a)-C. 2^i■^CD^4ffiMA<<^:a)<f,t^>S:(DA^^L^3^f fSfi^^■C•L^ 

[ooo4]ja^. -j^p-y-i^atXT^-'S'ttaiPLLieissr-isySieT^— s^. -j^p-^^itig 

^4;aS^bLrt^S, (4=ffitt«^lslli&<Dilif^iljtt,igiI^bA<|g*$tt-i.o ^^ay^s.U^'-^m 

iPLL@iiSlcffltN?,*t^Ci^aJt^@!E&[iA:'3$*t-5eiSlT^--><tPLL[H]SSrt(D^P'V^^$tt^t'^f= 

[ooo5]*fc, *faiA^e>A*$*t-5^'p-y<7ici^iMUf=, ^gi5^p-y^'S):ssitJ:ytii;ii<c^n'v^7$f^S!t-r*af& 

PLLlMlKlCfcU-C*,. S^^ft3^7P•v^^JS^!!SA<i^)$l=<Corl^-5„ tSor. S^&PLL|51iE&|CfflL^i)lt|g^EI»l=*Jt^ 
[OOO6]MlOI*^^3^E<75/^V:^y:^5t<X)tiffii±S^0S§$fflt^/=•^P':/•^7StXf^— :?S^PLL@JE&(^-M^^^ 

iryoy^mx&^o maic^^^K-ct^-SPLLiHissii. {Sffiits^isii^i it. T•v:^■■5<''!7l/:^':7>^l13t.^-^?— 

[ooo7];!l^A^51S^^=fcL^■c. A:/:{i^<tvcoi 6<©feJiai*OTtA<effilt«l5iiKi 1 icA*$*t. efflitiS 
*<f7t?tii)o coiiffiit^iismiiup^i^i luXlidown^^i id<tL-CttJ*$*i.. ::*te)«)<g-^lcj:-or7'-:/:^- 
^r't7>:^j't7>^l3^:^j't7>h7«:/^lt|f^Xli:^J't»h5f't7>Kif^$-a:-5c 

•So ^^-v7K>3''14(i. jtffifi#SSt;iiffi11^T(=J:o-C^-*v^*;h.ll'ft-r'5l*roh^>vX^$. ffiast^^ 
[ooo9]ca)^-v— i?7K>:^i4a>m*fi. j\^—-:fy^ji^^i5izx:t3titi. •:^:7-fiU5H5rta)3i/f'>-y-$3ffe 

ca)=I:✓^i=:/■^^■fcSjl&3^lrL^Sm^5l**lJ^al^EEtL•CVC01 6|cA***i*o Cixlzji-^XVC 

t. mmm.s.i}<±M■Lx\/co^6(J>^mm)lkm^■^<■th. -:fj. mnm^Tiz<krsxji^-zfz^^ju^T5p^<Dziiy 

¥:y^AmmtH^t. umms.t<TmLxvco^e(r>^mm}&^^iS:<■t^o 

[ooio]^-r-g)i=. *is]K-c-(is iiL^(om^j^itm:ix<o^mizmcxvco^6(o^mm':&^'&mmir^^tiz^ 

-3X.At!m^tm}Simm~X'f)^'omcitL^<r>§&mmttm^t>mi^*r-^<Dx&^o 

[001 i]j:cfc\ {tnitm^^oitt>''Mz. m&m^itm^i>^m^iiL^jkumfAii&^mzitm-t^^m^mi^ 

rtPLLi5iK$«i^-r-sct*<-c#s. 

^oo^2:tz^x\ /Ui-'jyj^<D{kmitu^^(Dmt!it. m?Llt7'—^To^<D^^=t':>i^L^mm^<D^o^z^ 

^LN/)NJlL>Axf£(t$fc.g>-^05i|ig=&^Oupfi-^1 1uXI*down{1^1 Id-Cfe-S/cft. /NV:>-'J:^5CCD(affiibK 
lH]S&$fflt^/=PLLlH]S&-eii. PLLI5]iE&A<^^4^SI(C^f-3fc^^r't,e^iJtK[5]lE&1 1 (iupm-^1 1 uXIidown 

^#1 id$ai:^urL*-5o "ta^tztb. PLLi5ii^<7>-j7p.y-j7^i-^(i^^t^jli$jgic#<<cof=yjs<^cofcy-r'5» 

( JUT. / <>/ ^>l!lf^i:P9.St) $^§Zt(CJ5:«, 
[001 3]$^*. Z(D/U:^U:^SC*ffl(.^f=PLL[H]S&<7)/-?://^>iliftf:j:.5^p«v^Sjffi?»<7)gE<bSS/h$<-rsc 
@ MIC. i4ffiik^I5]IE&l 1 0tB:^^ itJif^v-v/-K>:^i 4lcA*-r'5a)T?l*/j:<. -Jgupfi-^i i u<!:down 
(i#l ldt$T-i/:^-^<'':7>*'^>^l 3lcA:tiU /^*>/■^>iSf^$ffl$l]-r■5Ci:A<^T*ptl■Ct^•5o T't^Zf-'St'^^iJ'^ 
>^13l*^p^ta:IHIi^&A^f>m/?£**^r^i5y. upat/down^-§-i id02OG){i^$A;?3tU A*$*vSupOTi 
1 uxi*downfi-^i 1 do^itA<*-5fiiisi±ic«i:ofcS^f=Jl*aMTXttii*im-^s$^-\'— i;7K>:;^i 4I=?* 

[0014]mif. T'>:^-^«'';'>*';7>^13l*upft-^$+1. downm^$-1iL-C. «0«)(±O(=t4aLrL>-S<!:-r 
-5. ^Lr^Jx(i7>>:^--S<''t7>*'t7>^l3(D:5't7>^<Sjb<+8lc/d:ofce>itffiM^s^5^A'— 
U -8t/j:of=e,iiffi«-§-T^5^-^-s;7K>:^i4(cai:*-r-5c ca-r-Sctr*. PLLiHiiSA<^^4^g|/c^cof=<i:# 
(Z)/^>/^>iftflF$7-:/^-y't7:/*'l7:/5»i3*<i!aiK-r-5cil=«:y, ISStUTPLL|5iK(0SSJS;!»<lifiitt'S: 

So 

[0015] 

:^-^'t7>*';7>^(il!if^-C#^i:<^i:So "T-St. PLL@gS<75i|)f^ii)t^7->:^-S^'t7>*'l7>'$';!)<fi||©-r'Sc:<t{='5: 
[0016]C031ti&(*. JiiT0iiy-efc-5o ■r'S:*?*>7'>:^'^'t7>*'t7:^^l*. X:htsH^upm^Ritdownm^t 
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[ooi7]7';/:^-5f't;>*'»5'l*JaMmis]K{=J:o-c1i^**v^, c:G>Jo^^lHlS&*<^p>:/'>lcl^l«flL-ciif^-r* 
r. Jn^S[5iiEsa)i!iff3lJt$«£x.fc^«a-eup{t-^ai;down^i^A<A:>3$*if=ii^. T'y3^"$f'!7>*'t;>^i* 

[001 9]^:^B^I*±51iLf=t«*Stiff<0^^$jS,*-r5fcftl=<f**lf=t(Dr-fcy. 

ji<b-r-g)^i:C7)r-#i)PLL|Hlg&$titt-r-SCi:r-fe-5, 

[0020] 

[0021]-?-Lr» fIiei''J7'JU-/<^U;U^g|¥fS:l4, 1 :2DEMUXlHlK-\r»1 :4DEMUX(HlKII. i^^mv=f—^ 
[0022]*fe. tfrt3A;»Dm-^(iNRZ<i-i-T?fey. C:©NRZ{i^;!)NP,|HlSS^n'V'j7$S^-r-So BlJfBA:?3lt 

#^*^ap*^e,A:^3$^^i>^i•^T?&y»c©«•^lcl^la8Lfc<7P';/^7$±n^t••5®^pLLI5ll^iurPLL@ 
[oo23]s-rs(~;*:pLL[5is&(i, 2oa)M#<D(affl^$jtR-r-5Jt«Ei»*^e>tb *$*tsitig^j!es$i/'jT 

[0024] 

T#Rg-ri>=&iai=fct^r(*. ■ffe<7)latlllfa5»lclil^-^^^*<#$^^■cL^■5. 

[OO25]MH**«B^«-J:*Pl-L|a»<D|lliS<D-3Kfi|$^v-r:?P^y<^0-Cfe'6o I^HIc(*^7P»v^&i;7^— 
Sfef CD PLL|alSSA<5?$^^-Ct^'g)o ^^lalcjK*4^rl^■SPLLI5]8&(*. iaffihkl8|5IS&i 1 ->U7;i/-/<^u 
;Hg^Is]S&(DEMUXlHl8&(x^;i/^:^L/>7-y-|Diii&))i2i:, 7«i/:^-^<''t7>*'l7>$i3i. ^A'-i?7K>:^i4t. ;u 
-■:fz><)\,^^ 5<t. vco16t^^^■^?1l^^$nrl^■i.o 'Jffc\ iiffitb^IaiKi i lcA**tii)fi-^(*. •I5ij^(i^*a 

<DNRZ(No Return to Zero)<i#r-&'5t(D,i:U C<D{i^<!:^4^iA<lll--CS;S^a:A<^Ll^^i^$VC01 6I=*J 

[0026]c<DPLL|sIKT?li. «fe3fe<Z>lHlK(Mio)i(im'Jty.(a*ait?g^l5Il^ili:7'y:/-y't7:/*'!7>^i3t<DFBl 
(=(a*Stk«^(HlKl1*^?>ai^]$*l-Sup<i-^1 lutdown^i-i-l 1da?3i^$1gT$i*'5/-ctoa)DEMUXIa]8&12$ 
igltriN-So C(D!em> DEMUXlH]SSl2j;ytil:t»$+l.-S^gjIup<i-^12uat;^giidown<i-^12d(*. {ifflib^ 

las&i 1 *^e>tt}***LSupm-^i 1 u&iXdownii-i-i 1 ufcjt^rfgjitJtc-So tJEor. Tv-^'^'^-^■h'^:^^^ a 

<7)Kf^iiJt(i> DEMUXlHliE&l 2$fflt^^i:tN^^3tE0)(s]KOii^i:Jt^Lr. m^t^hTLii\Zf^ho 
[0027]CCr\ Ml=f'ODEMUX|HlKl2(0«Be^J|COlNrM2$#MLrUiMf -S, l^lilS#M-r5t. DEM 
UXElKl 2I*DEMUX1 2a«k» DEMUX1 2bt$#A/-^«fig$*l"Ct^«o 

[0028]DEMUX1 2a[i, 7X^-XL/'f:^--7X^f(MSM)S:7y^/3f7P«V^(F/F) 1 21 DMF/FI 22<!:S 
[0029]MSMMF/F121(i. 3|a$S)USl^$;h,/=7-y5^( Latch) IH]8&{cJ:■^rm^$*trL^i>„ ^-UTs -J^P-^"? 

G)a:±y^i'r5>yt?iss0v'y^s ■€-G>^P'y^(D2Ty^'r5:/^'C-2Kg<D^'y^,$p,f=;j)ii(7)^7P^>^©a± 

y5»-f5>yr'3|ga<D^-i/^(=, Ill2>Jup^#1 1u;5<«^$*i«o 

[0030]-:^. DMF/F122(*, 2|S$S{Jl^i^3?*tfc^'>5^( Latch) [HIKlCJ:-^r^J?£$^^rt^■5o ^-LT. <7P'> 

^oaTy^-fs^yTjiissaj^'v^v j*j<7)^P'>-^o)2:±y^'i'5>^-e2iega5^'>^i::s rajJjupfi-^-i iu*<« 

[0031 ]Jsi±<7)J:^^P^g^lCj;y. DEMUX1 2al*. MSMS^F/FI 21 WOSIgg (D5*>^<75ai:tlXUfDSyF/F 
122|?g02|g@<D^'y?^<DliS^J$<gjlup<i^tLr2iai-r'S>C<t(C^i:'l)o'tCfc\ DEMUX1 2bt,DEMUX1 2atll 
^OflUa-e&ys down^-^1 1dRL^^7P<;/<7$A:^ltU -(gjidownm-i-l Zd^^-fitho 
[0032]2»J(C. Ml*a)7-v:^-y'!7>*';7>^13(DM^«iJI=OLN-CM3$#l!SLriJi0J-r-So isiia$#!S-r-i)<i:, 
upII^I 1 uai;downii#1 1 die J:^r$iJ1S|l^F*V-55 : 1 -feU^^CSel) 1 31 a~ 1 31 n&l^-^-CD til :»3^ 
F/F132a~132nA<n^i(nl*g^lS5c)$g{MSi^$tL^^ilCJ:o-CT•v::f■"$f'^7>*'t7>^13A<^^$tLrt^*o 
^-bl^'J'^IZli, 2lSBliat;i|SfICDF/F05#til:^. SI60F/F(;)t±5^). lSmSt/2|£^C73F/Fa)=& 
ItJ *a)^tt5oa){a^A<A:>D*H-i>ta)i:U c:*Le.5-3<0<t#$^tf4lf':/KDupii^i 2u&u:down<S-§-i 2d 
•eS#?-rS4,(7)fr*. -S-LTs *DSa>F/F132a<75m*j&<iiffi(i#TiJEcy, SJftSOF/FI 32n0lti*A<ii 

ffl{i#st^So c<D*'t7>^'i 305asf^f=otx-ci*^i=pa-r-5o 

[0033] 
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[0034]llllalC*^F^rt^<SII5(5^5l]T•l±, {44BitiJ[HIKl 1.i:ytii*$;ftSupii-^1 lujtl/downfl^l IdCDil 
^^i^ftt■■5/•=^^><DDEMUX@SS12{r1:2DEMUX|51K$ffll^rL^So t^oT. •te^Siti^lHlKl 1 (7)tii*T*&-g) 
upg-f-l luSl^downfi-^l 1d(*(Ci^gT;Uft-^)lZtSCrs DEMUX[HlSS12f*M5(C^*^^■CL^§J:•5lC, /\° 
'7U;Hi-^^<S^-r-i)20(7)igJlup^^({Sjlup^I-^(1), ■(SilupOT(2)), /\°5b-'HI^$m^-r-520<7)ig 
iidown<i-^(^giidown|i-§-(1), <giiidown<i#(2))«>^&f400^i#$mA^-5« C0i!SI|» DEMUXEIi^ 

1 20)111 ^iMi*, DEMuxigi»i2a)A*fi-f-a>i|i»0jlffit'S-5o c<oi&m.itt^HtzA-o<Dmmt^(07v 
[0035]7'y::''-^'t7>:^j't»^i 3(iA:^iJ*t-540(D^-§-lcj:y. M6(c^$;h.ri^§cfcd(=. ^Oiy^oikm.'&m 

COO36]0lJx.l*. •(£iiup«#*<20A**:h.{£3idown<I-^*<2oA:tJ*:h,fcii^. t)'^>'5'mitrOittl^o i& 
)Sup1i-^A<20A;b^?;h.i£ildown<l^A<loAAi$*tfcJi^. A'j7>^M(±r+iji:/j:S, '{£jlup{i-^;b<1o 
A*$tLigjidown^-^*<20A:tl**l.fcli^. *'t7>'5ifii(*r-1jt^f-i,, ^fc. •(gjlupfi-^ilgildownii^ 

t*<*l=A*$tL^^t^ii^^i.*•j7>tS^^itt^0J<^:7E^•^>o 

I0037]DEMUX|ilKl 2t:^X^$■^Ct■QTvZf•■y'^:yi3'^>^^3(0mmtm$k^ZtJ:^fl<. •:7>A';»> 
^1 3(=A***T.5{i#a)i6JIup<i#tejIdowne-^i:G)jiS*<i|i«-|=)S:$fcft, TK/Zf-^'^l^tl't^^^'lSO 

[0038}milt:^^BM<Dm2(r>mmmiZ^^PLL\3l^<DmS&^7ikir:^av<7mX';k^o *<5<Jt7)PLL[5|Sgli. 1^4 

l=*^F4^rL^-5SIJ£^5lJ«^:lll^l=, •fi+Ut^leliKi 1 DEMUXlsliESi 2<ts 7'v:^-$i''t7>:*j';;>^i 3t, ^v— :^ 
/-K>:^i4i:. ■:^:7-i';u^i5i:, vco^6t^#^■C'1g^$tLrt^5o <>:fc\ MZ*<07'y:^-'5'''t7>:^'t7>^i3 

[oo39]cct?. 1 :4DEMuxmmi20pii!^m^miz'oi^xm.i0MLxmBM-ti>o mm^^mthts upfi 

#1 1uA^&^g3$upfi■^12u*^^■r -5fc«>f-. 1 :2DEMUX81ai:, CI<DDEMUX81aa)20©ttJ:fii&-€-*l-?*t 
A:?3i:1■'i)DEMUX81baUf81ci:$•^^t?1f ^$ttrt^•5o down^I-^l 1dA^e,igjidown{i^12d$^ 
J?g-f-S»f=*i(C, 1 :2DEMUX82a<i:, C:<DDEMUX82aa)2-0(Dtii^}^-?-;h--?*tA:^3tt"'g>DEMUX82bat^82 

c<S:$^^■C♦^^$;t^Tt^■5, Pliatt"<75&DEMUX(iJ12it><75'&DEMUXi:|^i|i(Dffij|R-e*.54,a)<t-r"5o C©* 

"jfSmmiZM. 1 :4DEMUXlHliK$|IS-r-5C<i:*<r'#-5<Z)-C-fe-5o 

C0040]MZl::*$*l'■CL^<5lliS£^J•r'(±, ■a^itfcRlHlS&l 1 Miii^tti^upm^-i 1 uStXdownl ld«-^il 
&.i^l&m•t^tztb(0DEMUXM^^2lZ^ 1 :4DEMUX|51K$fflL\rC^-i.o fitor, ^ffitbKlHlS&l KDtb^lZJS 
CTv DEMUXlilSSl2tt. 40(D{gjiup<i#12u, 40a)i£iidown^#1 2d0)^ti-8O<Dji#=£ttl^J-r<5<, C 

oa-oom^s {gjiup^i-^1 2ujii;<siidownfi-^i 2di*;^<7)T«;':^-^f'i'>*'t;>$'i 3Jza***x,.5o T'^^- 

^'^:yi3'tf>^-i3ltXtl^^^8-0(Dm^itXimn-t^ZtX'ti'^>^<DiiLm^mttit^o 

[0041 ]*^jCDPLLl5]S&-^(4, DEMUXIhIS&I 2$Jf ALri^'50-^T-y::^-5<''l7>*'t7>^'1 3<Oli/5Jc7!)<^tiJil=?i): 

-So L*^U 7-V^-^'!7>*'t7>^13(cA:***L*«<©fiiiup«-^12uS:;«iidown«-^12d<D)iJS;6<4» 

[oo42i±mLtz2'O0mmmo^viziiLmitmmm-i i <!:T-y:^-s<''t7>*'t7>^i storeiic'effiikisiHis&i i o 

til^|-e^5'i)up{1^1 1 uSi;down^g#1 1d$->U7';U-/<^U;U^gi-r-g)DEMUX|HlS&1 2$Jf A-T-SCt-^?. D 
EMUX0ESl2(D>>'JT;i/-/^^L/;U^^<D3»lcc5i:r. T-v:f-5<''t7>*'t7>5i(Di!if^jISi&iS«]-r«)Ct;&<T'^ 
-So -rJtf^?*,, 1 :nDEMUXl5imn$S^IS5C<!:-r-5)^fflL^fcii^Ii, T'>3f-^'!7>*'t7>iS'(DiSf^ii$^l*1 /n 

[0043]M9J**^B^<Oll3(D||l£«yi=J:^PLL|HlKO«fiS^5^1-:^n'V^ia-lfibSol^iai=5^**trC^'5PLL 

isig&i*a«PLLiHii»i?fcy, Ml(=^$J^^rL^-5PLLI5]K^=^J•ss17*iiJ^ufe«^•c^5'5o c<Dtzifo. Piiao 

PLLHSSfi, {iffitk^IilSSl 1 ts i''JT;U-/^7b;U^ift@£&(DEMUX) 1 2t. 3t, ^ 

^—i>7^^:yzf^ At. )l^—zfz'^)V^^5t. vcoi et. ^mmMt^-^/oxmm^tixi^^o 

[0044]|^l@4'lC5^$;|X-CC^§PLL(HlS&l*3Sf&PLL|HljE&-efey. 'j:7Tb>X{I#<D2. 3. 4•••tt^ofcS!!»fg<D 
^;"Kj!»a)^Py^'^^§•5fc*:)«>PLLls]S&r•fe*o COJPLLlelKii. VCOT60m:fJ^^mUzm^t'jyrU>X 
m^t<D&mRXSm}&l&'^m-izi-^^'?izm}i^t^o Uztl^-ox. «'^]±A<r2ja>ii^ttvcoi6<D^ig^jSE 
iSl*'j:7TU>x^-^02fgt<£y, ^i-i^itA<r3j0ii^(*vcoi6CD^ti^;SI»(*U7nx>xm-^ro3f&t35: 

fci±.5)fctoic*^jr-ii$i-jiis$jfALrL^§©T-feSo 

[oo45]*ll)ffi0ij©PLL[5]S&icfcL\rt, iSffiJtS^lsis&i 1 tTvif 3t(n)fii\z'SL■)^^m.W&^ 

lA^e.itl^^^X'Supfi^l luSlXdown^i-^-l 1d03iJg$Tlf■5fc^()a)DEMUX@i^12$iSlt■CL^So COIIg 

T-v:^-5<''t;:^*'t7>5ti 3(=A*$*LS^6jiupMl 2u&i;i£jidown^#1 2dl±. iiffltbSilslKi i ;!i^e.ai 
***t'5upfi#lluai;down<i#iidl=ib'<r<gjli:'EpSo J:or. T^y•^•'Sf'^:>'i3fply^^3(J>Wlf^mS^ltD 
EMUX|H]g&1 2$ffltN3:tLN^^i:Jt^Lr. ^fD$;;h.'5ct(c^cSo 

[0046]ti!ors *ll»J(Cj:-5PLLIilgS(i. DEMUXHKl 2(Di^'jT;u-/<vU-»u^it0^Sif"J^i=j^:i:r 
ii53SiS#-r-5o m^lt. 1 :2DEMUXlHlSS$DEMUXl51S&12l=ffll\frl^^l*. 7'^:/:::^-'$«''j7>*';7>^1 3<Dl&f^ 
iiJgli^^J-i^CSo *f=. 1 :4DEMUXIHlK^ffiC^y•c^i^lCliT•;/::''•5<''t?>*■^;>$H3(^>i^)f^iIJgIi4«>a)1 1 

[OO47]*|lllH5iJ0J:7«:®fSPLLEIK©S^t. ±iffiUf=^P^/^7at/T'-^ts^PLLlHliE&0)ii^t[^1ilc. 
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1 1d$vU7';i'-/'?^U;i'^^-r-SDEMUXlH]gSl 2$ff A-ri)Ct1?. DEMUXIh]£&1 2(D'>*JTJl^-y<'7lyJl'^ 

moum^i-^izmcxs T'yzf-'$r''7:ytio:y^T2(Dmi^mm^mm-r^^tf}^vt^o -r^t*?*). i :nDEMuxi5i 

coo49]( i)MS3(4ffiJt^#scDftt:)y(=. mu?<tsm^tmt&^mm^t<ommm^itm-r^m}&^itm^ 
lat-rsis^ii 1 ~8(7?L^-r4^A^l=l^^S(7)PLLlo]i^So 

fcCt$!^KI[t■r-5ai^*^1~80L^•r*tA^|Z|BilroPLL|HlKo 
[0051] 

$$lJ|®L■Ct^ycT«;/:^••5^•t7>*•t7>•$'(7)af^jijt$iljfa$■t±. PLL[slS&(DiS<^jI]t$[Rl±*-t±§C<tA<T-#i»<i:L^ 
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[M43*^BJ(D||1(7)||jKE^5lJ(=<fc-5PLL|HISS05^^*5i-r:?P>>^7@-efeSo 
[M5]M40?PLLlE]£S<DlSf^$^-r-S''r5>'5''5^-V— h-r?$><5, 

[M7];*:l60^<»^2fl)lli£^5iJiCcfci>PLL|Hiii&(7)^ifig$^-r::^P'>-i7iar'fc5o 
[a8]MZ*0)DEMUX|5]SSCDfigfi£^5iJi&^-r:^^p-:/^igT?fe'g)o 

[M9]*^0^<^m3<DllJ(E01JICcfeSPLLI51S&(7?^||J5e^^-r:3^p.><7|g-C-fcSo 
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